Bacteria TMDL for DeepCreek
and West Branch Deep Creekn
Bowman and SlopeCounties,
North Dakota

Final: SeptembeR012

Prepared for:

US EPA Region 8
1595 Wynkoop Street
Denver, CO 80202129

Prepared by:

Paul R. Olson

Environmenal Scientist

North Dakota Department of Health
Division of Water Quality

Gold Seal Center, 4th Floor

918 East Divide Avenue

Bismarck, ND 585041947

North Dakota Department of Health
Division of Water Quality



Bacteria TMDLfor DeepCreek
and West Branch Deep Creek
Bowman and Slop€ounties North Dakota

Jack DalrympleGovernor
Terry Dwelle, M.D., State Health Officer

)

North Dakota Department of Health
Division of Water Quality
Gold Seal Center, 4th Floor
918 East Divide Avenue
Bismarck, ND 585041947

701.328.520



Deep Creek and West Branch Deep Creek Bacteria TMDL Final: September 2012

Page iii of v

1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED 1
1.1Clean Water Act Section 303 (d) Listing Information 1

1.2 Ecoregions 3
1.3Land Use 4

1.4 Climate and Precipitation 5
1.5Available Data 7

1.51 Fecal ColiformBacteria 7

1.5.2 Hydraulic Discharge 8

2.0WATER QUALITY STANDARDS 8
2.1 NarrativeNorth DakotaWater Quality Standards 9
2.2NumericNorth DakotaWater Quality Standards 9
3.0TMDL TARGETS 10
4.0SIGNIFICANT SOURCES 10
4.1 Point Source Pollution Sources 10

4.2 Nonpoint Source Pollution Sources 11

5.0 TECHNICAL ANALYSIS 11
5.1 Mean Daily Strearklow 11

5.2 Flow Duration Curve Analysis 12

5.3 Load Duration Analysis 14

5.4 Loading Sources 18
6.0MARGIN OF SAFETY AND SEASONALITY 18
6.1 Margin of Safety 18

6.2 Seasonality 19
7.0TMDL 19
8.0ALLOCATION 21
8.1 Livestock Management Recommendations 22

8.2 Other Recommendations 23
9.0PUBLIC PARTICIPATION 24
10.0MONITORING 25
11.0TMDL IMPLEMENTATION STRATEGY 25

12.0REFERENCES 26



Deep Creek and West Branch Deep Creek Bacteria TMDL Final: Sepember 2012

Pagelv of v

List of Figures
1. DeepCreekTMDL Listed Segmentsn North Dakota 2
2. Level IV Ecoregionsn theDeepCreekTMDL Listed Watershed 4
3. LandUse in theDeepCreekTMDL Listed WatershedNASS, 2010) 5
4. AnnualAverage Air Temperature &owman North Dakota fron19%4-2011. North

Dakota Agricultural Weather Network (NDAWN) 6
5. Annual Total Precipitation &owman North Dakota from 1992011. North Dakota

Agricultural Weather Network (NDAWN) 7
6. Flow Duration Curve foDeepCreekMonitoring Station385208 13
7. Flow Duration Curve fowWest Branch Dee@reekMonitoring Staton 385209 14
8. Fecal ColiformBacteriaLoad Duration Curve fobeepCreekMonitoring Station385208

The curve reflects flows collected frad@062009 16
9. E. coli Bacteria Load Duration Curfa Deep CreelMonitoring Staton 385208

The curve reflects flows collected frad@062009 16
10. Fecal ColiformBacteriaLoad Duration Curve fowest Branch Deef@reekMonitoring

Station 38209. The curve reflects flows collected fra2006:2009 17
11. E. coli Bacteria Load Duration Curyer West Branch Deep Credkonitoring Station

385209 The curve reflects flows collected frd2606:2009 17

List of Tables

1. General Chargeristics of theDeepCreekWatershed 1
2. Deep CreekSection 303(d) Listing Information for Assessment Uit
ND-10110203003-S_00 3
3. West Branch Dee@reek Section 303(d) Listing Information for Assessment Unit ID
ND-10110203-004-S_00 3
4. Summanyf Fecal ColiformBacteriaData for Site 385208 and 385209 (Dat2ollected in
2006 and 2009 8
5. North DakotaBacteriaWater QualityStandards for Clas$l IStreams 10
6. Land Use Comparison for the Charbonneau Creek aep Oeek Watersheds 12
7. NonpointSources of Pollution and Their Potential to Pollute at a Given Flow Regimel8
8. TMDL Summary forDeepCreek 19
9. Fecal ColiformBacteriaTMDL (10" CFUs/day) foDeepCreekWaterbody
ND-10110203-003-S asRepresented bgite 385208 (Based on Previous State Water
Quality Standards) 20
10. E. coliBacteria TMDL (18 CFUs/day) folDeep CreekVaterbody N310110202003 S
asRepresented byi® 385208 (Based on New State \&faQuality Standards) 20

11. Fecal ColiformBacteria TMDL (18 CFUs/day) foiWest Branch DeefireekWaterbody
ND-10110203-004-S_00 aRkepresented by Site 3889 (Based on Previous State Water
Quiality Standards) 21

12. E.coli Bacteria TMDL (16 CFUs/day) folWest Branch Dee@reek Waterbody
ND-10110203004-S_00 askepresented by Site 385209 (Based on New State Water
Quality Standards) 21

13. Bacterial Water Quality Response to Four Grazing Sieseg 23

14. Relative Gross Effectiveness of Confined Livestock Control Measures 23



Deep Creek and West Branch Deep Creek Bacteria TMDL Final: Sepember 2012

Pagev of v

Appendices

A.

B.

Fecal ColiformBacteria Data Collected for S#885208 and 385202008 and 2009)
Flow Duration Curve for Sig885208 and 38520

Load Duration CurveEstimated Loads, TMDL Targets, and Percentage of Reduction
Required 6r Sites 385208 and 385209

Load Duration Curves for Monitoring Sit885208 and 385209 using the Current State
Water QualityStandards for E. coli&teria (126 CFU/100mL)

US EPA Region 8 Public Notice Review and Comments

NDDoHOGs Response to Comments Received

f

r

(0]



Deep Creek and West Branch Deep Creek Bacteria TMDL Final: September 2012
Page 1 of 27

1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

The Middle Little Missouri River subasin (10110203¥ apprimately 2180 square miles
(1,395,300acres)covering parts ofour counties Billings, Bowman, Golden Valley, anglopé

in North Dakota For purposes of this TMDL, the impaired stream segments are located in Slope
and Bowman Counties that comprise dewxshed area of approximatdlg2,309acres(Table 1

and Figure 1) The Deep Creek and West Branch Deep Creek impaired stream segments lie
within the Level llINorthwestern Great Plains (4&}oregion.

Table 1. General Characteristics ofthe DeepCreek Watershed.

Legal Name DeepCreek

Stream Classification Classllli

Major Drainage Basin | MissouriRiver
8-Digit Hydrologic Unit | 10130201

Counties Bowman and Slop€ounies

Level Il Ecoregion NorthwesternGreatPlains(43)
Watershed Area(acres) 182,309

1.1 Clean Water Act Section 303(d) Listing Information

Based on the 2@1Section 303 (d) List of Impaired Waters Needing TMDLs (NDDoH,

2012), the North Dakota Department of HealthDDoH) has identifieca42.51mile

segment oDeep Creek from the confluences of East Branch Deep Creek and West Branch
Deep Creek downstream to its confluence with the Little Missouri RN®@r10110203
003S_00)and a 117.2®nile segment oWest Branch Deep Creek and its tributafieb-
10110203004-S_00) as fully supportindput threatened for recreational uses. The
impairments are due fecal coliformbacteria (Table2 and 3 and Figure)l
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Figure 1. DeepCreek TMDL Listed Segmentsn North Dakota.
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Table 2. DeepCreek Section 303(d)Listing Information for Assessment Unit ID
ND-10110203-003-S 00 (NDDoH, 2Q2).

Assessment Unit ID

ND-10110203-003-S_00

DeepCreek fromthe confluences of East Branch Deep Cre

\I/DVater_b(E_dy and West Branch Deep Creek downstream to its confluen
escription with the Little Missouri River

Size 42.51miles

Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impairment

Fecal ColiformBacteria

TMDL Priority

High

Table 3. West Branch DeepCreek Section 303(d) Listing Information for Assesment
Unit ID ND -10110203-004-S_00 (NDDoH, 202).

Assessment Unit ID

ND-10110203004-S_00

Water_bo_dy West Branch Deep Creek and its tributaries
Description

Size 117.25miles

Designated Use Recreation

Use Support

Fully Supporting, buThreatened

Impair ment

Fecal ColiformBacteria

TMDL Priority

High

1.2Ecoregions

Thewatershed for the Section 303(d) listed segsieighlighted in this TMDLlie within

Final: September 2012

the Missouri Platea@43a) andLittle Missouri Badland$43b) level IV ecoregiongFigure

2). Thetopography of thdissouri Plateau ecoregigd3a)was largely unaffected by
glaciations and retains its original soils and complex stream drainage pattern. A mixture of
spring wheat, alfalfa, and grazing land covers the shortgrass preied.ittle Missouri
Badlandsecoregion43b) is highly dissected and sparsely vegetated. Ephemeral, flashy
stream flow is typical and has created steep, downcut channels. Vegetation is typically
sparse shortgrass prairie. Rocky Mounjampers growon northfacinghillslopes while
cottonwood and green ash appear in the riparian areas. Grazing and recreation are the
dominant land usg&JSGS, 2006).
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Figure 2. Level IV Ecoregionsin the DeepCreek TMDL Listed Watershed
1.3 Land Use

The dominantdnd use inthe watershed of tHeeepCreekTMDL listedsegmergis
grassland According to the 200 National Agricultural Statistical Service (NASS) land
survey data, approximateg percenwof the land iggraséand, 17 percent$ small grain
agricultureand? percent ishayalfalfa. The remainindg percentis corn/sunflowey
developedpace oil seedswaterwetland woodandsor fallow. The majority of the crops
grown consisbf spring wheatbarley sunflowers, andlurum wheat (Figure)3
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Figure 3. Land Usein the DeepCreek TMDL Listed Watershed(NASS, 2@.0).

1.4 Climate and Precipitation

zed by

North Dakotads climate is character:i
scales, light to moderate irregular precipitation, plentiful sunshine, low hiymadid
nearly continuous wind. Its location at the geographic center of North America results in a
strong continental climate, which is intensified by the mountains to the west. There are no
barriers to the north or south so a combination of cold, dmpasses originating in the far
north and warm humid air masses originating in the tropical regions regularly overflow the
state. Movement of these air masses and their associated fronts causes near continuous
wind and often results in large day to day tenapure fluctuations in all seasons. The
average last freeze in spring occurs in lateyMia the fall, the first 32F or lower

temperature occurs between September 10th and 25th. However, freezing temperatures
have occurred as late as rdidne and as dgras midAugust. About 75 percent of the

annual precipitation falls during the period of April to September.
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The climate of the region varies significantly depending on the season. Climate data for the
period of 1994 through 20 was obtainedrbm the Noth Dakota Agricultural Network
(NDAWN) monitoring statiorat Bowman ND, which is locatedwo milessouthof the
DeepCreekwatershed. The average daily temperatur&is4with an average monthly
temperature 067° F in July and 1° F in JanuaryFigure4). Average annual precipitation

is approximatelyi2 inches for the regigmanging from6.4inches in 20@to 19.2 inches in

2011 (Figureb).
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Figure 4. Annual Average Air Temperature at Bowman, North Dakota from 1994
2011. North Dakota Agricultural Weather Network (NDAWN).
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Figure 5. Annual Total Precipitation at Bowman, North Dakota from 19942011.
North Dakota Agricultural Weather Network (NDAWN).

1.5 Available Data

1.5.1Fecal ColiformBacteria

Fecal coliformbacteria samples were colledtattwo locations correspondingith

each of the impaed reacheaddresseth this TMDL. The monitoring site located on
Deep Creek (NEL0110203003-S_00), station ID 385208, is located 22 miles north
and three and threguarter miles east of Rhame, NDBlonitoring site 38509 is

located on West Branch Deep Creek @ii110203004-S_00) five miles northrad

four miles east of Rhame, ND. Si&85208 and 385209 were monitored weekly or
when flow conditions were present during the recreation season (Ma$eptember
30™) of 2006 and 2009 by the Bowmd&iope Soil Conservation DistricDeep Creek
and West Branch Deep Creek are ephemeral streams. As a result, samples were
discontinued on Deep Creek and West Branch Deep Creek in July and June,
respectivly. While the state of North Dakota has an E. coli bacteria standard (see
Section 2.2), no E. coli bacteria data are available for Deep Creek or West Branch Deep
Creek.

Table4 provides a summary ofecal coliformmonthlygeometric mean concentrations,
the percentage of samples exceeding@BU/100mL foreach montland the

recreational us assessment by monifhe monthlygeometric meafecal coliform
bacteria concentration and the percent of samples 00&CB0/100mliwerecalculated

for each month (Mayseptember) using those samples collected during each month in
2006 and 2009



